Leaf development and the role of NADP-malate dehydrogenase in C3 plants.
The activity of NADP-malate dehydrogenase (NADP-MDH) was determined in the developing first leaf of the C3 plants wheat, barley and pea. Light dependent activation of the enzyme was observed in all three species following rapid extraction and immediate assay. Maximum activity was obtained following extraction from preilluminated leaves and incubation on ice for 45 min in the presence of dithiothreitol. In all three species, maximum activity was obtained in the young leaf 4 days after emergence of the seedling (about 2.5 to 3 μmoles per milligram chlorophyll per min in wheat and barley, and 6 μmoles per milligram chlorophyll per min in pea). On a chlorophyll basis there was an approximate five-fold decrease in NADP-MDH activity as the leaf matured. A similar pattern was found for phospho-enolpyruvate carboxylase and NADP-malic enzyme which had maximum activity in younger leaf tissue. Similarly, the activity of nitrate reductase in wheat and barley was high in the young leaf and it rapidly declined as the leaf matured. In contrast, the capacity for photosynthesis was relatively low in the young leaf, reaching a maximum 6 to 8 days after seedling emergence. The pattern of change in activity of phosphoribulokinase, an enzyme of the reductive pentose phosphate pathway, was similar to that of photosynthesis. The results suggest NADP-MDH and phospho-enolpyruvate carboxylase have important function(s) in the young leaf, which are not directly linked to C3 photosynthesis, and which, in part, may be linked to nitrate assimilation and provision of malate to mitochondria.